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We present optimization strategies for controlling gate voltages in quantum devices, focusing on two experimental setups: a quantum point contact (QPC) with a 3x3 gate array and a semiconductor quantum dot (QD) system. In the QPC experiment, we employ the covariance matrix adaptation evolutionary strategy to optimize voltages, enhancing the conductance quantization by tuning the electrostatic potential in the transport channel. Simulations demonstrate the ability to offset random disorder potentials, with successful experimental validation showing improved conductance behavior.
In the QD experiment, we introduce a bootstrapping algorithm for initializing a depletion-mode QD device, enabling efficient scaling of qubit control systems. This protocol validates gate functionality, characterizes device parameters, and prepares a charge sensor for further tuning. The combined bootstrapping and coarse tuning modules successfully configure the device in under 8 minutes with a 96%success rate, setting a benchmark for performance and reliability in scalable quantum device operation.

